Pressure-temperature phase diagrams of several (TMTTF)2X compounds : stabilisation of a highly conducting metallic state under pressure in (TMTTF)2Br.
. Note and Br salts to be associated with a lattice distortion [10] and formation of an antiferromagnetic phase respectively [11, 12] . In contrast for pressures below Pc the (TMTSeF)2X compounds show metallic behaviour to temperatures near 20 K below which there are magnetic transitions [13] [14] [15] . Note [8, 9] . Previous resistance measurements for temperatures down to 100 K showed no significant change in electrical behaviour for pressures up to 10 kbar [17] .
In figure 1 we show data for pressures between 15 and 28 kbar; lower pressures were not considered in this study. For these pressures the high temperature resistance minimum found at 1 bar [9] is not observed.
As the temperature is decreased the resistance falls, increasingly rapidly as the pressure is raised, but with a maximum resistance ratio, R(300 K)/Rm;n., of only 5 at the highest pressure considered Note also that there is a change in slope of the resistance curve near 120 K which somewhat ressembles that seen in some samples of (TMTSeF)2PF6' In (TMTSeF)2PF6 such behaviour has been interpreted as being associated with the formation of onedimensional superconducting fluctuations as the temperature is decreased [18] . Defining the phase transition temperature, TM-I, as that temperature where -d/dT (In p) has a maximum value, the phase diagram shown in figure 2 can be constructed Measurements have been made for pressures up to 28 kbar, where TM _ I has fallen to about half its ambient pressure value. Below Tm-, I an energy gap, A, can be found from the relation L1 = kT (ln (p/po)) where po is the minimum resistivity just above T M -I. Figure 2 shows data at 15 and 28 kbar : A decreases more rapidly with pressure than Tm-i I such that 2 L1/kT M-I I decreases from -7.6 at 15 kbar to -4.6 at 28 kbar. The latter value is close to the mean field value (3.5) [19] , expected for either CDW or SDW phase transitions. At the Fig. 1 . -Resistivity versus temperature curves at several pressures for (TMTTF)2PF6. The absolute value of resistivity is calculated from the ambient pressure value by extrapolating dp/dP measured at low pressures to higher pressures.
lower pressure the higher magnitude of 2 A/kT M-I I may be indicative of one dimensional fluctuations, so reducing the measured transition temperature. The decrease in 2 A/kT M-I would then suggest increasing three-dimensional character under pressure.
3.2 (TMTTF)2CI04. -A maximum in 6 is found near 230 K at 1 bar in (TMTTF)2ClO4 with a lower temperature phase transition near -70 K, seen as a weak hysteretic anomaly in resistivity [9] . The C104 anions order on a 2 x 2 x 2 superlattice at this temperature [10] . AT figure 4 of [9] , concerning the temperature dependence of the linewidth of the g = 2 ESR signal, although the authors of [9] do not refer to this anomaly in their discussion. They do however consider that a similar anomaly for the Br salt of TMTTF near 16 K is the signature of a phase transition, as confirmed by NMR and AFMR studies [11, 12] .) TM order-disorder transition observed near 70 K at 1 bar : no effect is seen at higher pressures. Such a disappearance of the effect of the anion ordering transition on the electrical conductivity with increasing pressure has been found in (TMTTF)2SCN [22] and several TMTSeF compounds [16, 23] . For figure 5 for B samples with similar data for the F samples given in figure 4b ). The phase diagram derived from data on B samples is shown in figure 6a and various resistance curves are shown in figure 6b . The insert to figure 6b shows the variation of conductivity with pressure measured on two B samples to 15 kbar, above which there was some crystal deterioration. No high temperature minimum in resistance was found for all pressure considered In particular, as shown in figure 6b, p decreases smoothly at 4.5 kbar with decreasing temperature to just above the metalinsulator transition near 16 K. As mentioned above, however, at 1 bar a minimum in resistance has been [11, 12] (triangle) (NMR and AFMR studies) and [9] (open circle) (conductivity data). We do not consider the difference between these values is highly significant The experimental error in the former value is about 0.5 K [11, 12] and the latter is unspecified [9] , but probably much larger. Moreover the transition temperatures are defined using different criteria for the magnetic and conductivity measurements. The insert to (b) gives the normalized room temperature conductivity as a function of pressure; similar results were observed for several crystals.
reported for (TMTTF)2Br near 100 K [9] . [24] . The temperature dependence of the thermopower of the various TMTTF salts is interesting with a range of behaviour found in the large number of salts that have been examined [24] .
In Fig. 6 ). These data therefore show that there is a very important intrinsic difference between the B and F crystals. One possibility is that there is a slightly different critical pressure for the B and F samples with a slightly higher P, in the B samples since at some pressure (24 kbar), intermediate between those for which data are presented in figure 4 , a weak resistivity upturn (with resistance increasing by only a factor of 2 below -8 K) was found in sample B19. This sample had an excellent resistance ratio of -390. (Such a resistivity upturn has been observed in some of the (TMTSeF)2X salts above superconducting transitions for pressures near their Pc [25, 2, 3] , which has been variously interpreted, but which may simply be associated with inhomogeneous samples perhaps through strains induced on cooling).
It would clearly be interesting to examine the transport properties of the B samples for temperatures below -10 K at slightly higher pressures. That there is such different behaviour in samples prepared in very similar ways has important implications for understanding the low temperature resistance behaviour of both the TMTTF and TMTSeF families.
As mentioned above since the low temperature behaviour of the F samples is independent of resistance ratio even for high R (300 K)/Rmin. and presumably therefore of crystal quality there must be some intrinsic chemical difference between the F and B samples, perhaps through the ratio of TMTTF to Br (as mentioned above, for the B samples chemical analysis shows perfect stoichiometry to within 0.5 %) and so through band filling. The recent discovery of a second TMTTF-Br phase which is insulating at room temperature with a very different structure, crystals of which were grown under the same conditions and in the same batch as (TMTTF)2Br [24] [29] . For this material such a temperature dependence has been interpreted in terms of either two-phonon (libron) scattering [30] or single phonon scattering [31] as being the dominant scattering mechanism. As was the case for TTF-TCNQ the temperature dependence of p must be treated cautiously since it must be corrected to take into account changes in unit cell volume with temperature [32] . For TTF-TCNQ at constant pressure a -2.3 whereas p varies quasi-linearly at constant volume (for a recent review, see [33] [37] and TMTSeF-DMTCNQ [38, 39] . The [1, 35, 38] whereas other explanations assume these materials have extremely low defect concentrations as compared to typical organic conductors [40] . The explanation of the high conductivity values in these materials is probably the key to the understanding of many of their highly unusual properties. [16, 23] .
